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[if ^ji 1 1 

W-ffiytMlZ =k *) ilgLT^7tt5f^#-?*)o T s B*fcttAl<7)7^v^f tibial 
W±tf>7Gl£ t . N t tc <k •) H - tr> r Stlfc C t ^*flS J:t5S i C Mi^^o 
[If JRJI 2 ] 

B * tz tt A 1 <r> ^ ft 1 lii _h <ry jtm \z Jc £ H — tr > rigt, N tc «k £ H — 

r«)gan*-f tits 1 0 15 /cm 3 -l 0 H /cm 3 T'*K i: IS irfl, M<l<Jl 1 

iciet^ s i c mmKik* 
immm 3 ] 

B * tz IS A 1 <7> 7 *> u -f tl fc> HIM & _t <t> tu^ tc =k £ K — tr > r« Jg *: * N tc J: £ H — 
^ > rjgj^jbu^-f tit . 1 0 16 /cm 3 ^ 1 0 2 0 /c m 3 T*>^» 3 t iff IS t -* 6 If ^ H 2 
fcifitt*) S i C gl^tt. 
[If &m 4 ] 

fe^ 5 0 0 n m ~ 7 5 0 nra^Mt^L, 5 0 0 n m ~ 6 5 OnmlCf-^Mtt 

- t is t -t -s if mm i * tt* 2 tciem^ s i c 
immm 5 ] 

S i C tt , N 4> J: V B tc J: 0 K - t: > r § tl . N * B 7 *> -f tl fc> - ?J <^ Jglg fc* 
1 0 15 /cm 5 -l 0 18 / c m 3 -<?£> 9 . ffe 7j <?> 31 Jg *» 1 0 16 / c m 3 - 1 0 1 V c m 3 T#> 
£ 3 if ^JI4 tcie^^S i C«ISHfc#. 

[If Jf<Jl 6 ] 

v£4% 4 0 0 n m ~ 7 5 Onm^MtiL, 4 0 0 n m ~ 5 5 Onml:f-?Mtt 

t *!ff & t -t -5 If 1 * fzlS 2 tcISK^ S i C «^7t#o 
[If^Jl 7 ] 

S i C tt , N 4> J: u A 1 tc «k *) K - tr > r $ tl . N * tt A 1 <r> 7 *> -f ft ^ - 7j <o jgj 
Jtfc» 1 0 15 /c m 3 ^ 1 0 18 / c m 3 T£> *) . fth. ^ <?) ^ J$ 6» 1 0 16 /c m 3 ^ 1 0 1 Vc m 3 
7*4: i: IS £ -tzm^m 6 lc IBISES i Cif)t#. 
[M^JI 8 ] 

^g^villc ^ifiLT, « 5 0 0 nra~750n m^^T^^fE L . 5 0 0 nm-6 
5 OnmC^-M^IttLv N 4? J: V B tc «fc 9 H - t" > r 2 ft . N StttB^)7 *>v^f 
tl ^ - ^ <jo H S 1 0 15 /cm 3 -l 0 13 /cm 3 T^^. ffe^J <7) 31 Jg 1 O^/cm 3 - 
1 0 1 Vcm 3 Tilo^S i C 8a!^^£#<7>M3i^^T?* o X . 

L a B j, B 4 C. T a B 2 ^ NbB 2 ^ ZrB 2 > H f Bj> BN. * tz IS . B^#f Lfc 
}^«^ B StL, ^^SISUvSlc <k 0 S i C i^atiiStl. 3 £ U5Si C «^ 

[if mm 9 ] 

^g^^tc <k >)lfiLT, fe4% 500nm-750n m<^^7t^^ L . 5 0 0 n m~ 6 
5 Onmlcf-^ftlff L, N 4? <k V B lc «fc *) H - t" > r $ ft . N t tz tt B <ry 7 *» f 
ft — <JO -31 m 1 0 15 /cm 3 -l 0 13 /cm 3 T'^^. tikli <?> m f£ b* 1 O^/cm 3 — 
1 0 1 Vcm 3 Tilb^S i C $!IS^#60$SliI7r/£T#> o T . 

B^#. L a B j, B 4 C. TaB 2 . Nb Bj, ZrB 2 ^ HfB 2 *fct±BN*B5fgfcL 
. T * tz IS vUtt iS ^mm M T ic 4? T . 1 5 0 OtJ-UT\ S i C lc K t5: 

[If^Jl 1 0 ] 

[if ^ji 1 1 ] 

#is$s B H B $ t-ttta^m^^. 1300 tj-u-e 1 i^mmji<^i»T--^«ui*ife-tz 
^ft is -t s if 8 *tctt 9 tcies^s i c w&y£i¥*>m&?s&. 
immm 1 2 ] 



&L±.<?>7tM t . N £ tc J: *) H - tr> r £ tlfc 6 HIS i C l£*S B B H ^7t# fc* «b * £ 3 t fc*? 
[If ^JI 1 3 ] 

N 4? «k V B tc «k ») K - bf > r 3 tl . 0 Onm—7 5 0 nm<?)f f^HL, 5 0 0 

n m~ 6 5 0 n m tc tr - ? ifcj*£*-t § 6 HI S i C l£*Sli£^#^ <b £ £4f g£ 

-tzmmni 2 \zmm^^mwmmu. 
\m^m 1 4 ] 

N 4? J: UA \ \z J: »J K - tr > ■ r 3 tl . 4 0 0 n m~ 7 5 0 n m <^ ^ f& L . 4 0 

0nm- 5 5 0 nmlcf- 6 HIS i C IjUjg H 3^ # <b £ * 3 fc^JffffiC 

[If 1 5 ] 

ft&?tM\z J: ^IgLT, fej* 5 0 0 nm- 7 5 0 n m^^T^^fE L . 5 0 0 nm-6 
5 OnmlCf-^feltfL, N 4s J: V B tc «k 9 H - t" > r £ tl . NiSfcliB^^^v^-f 
tl — ft co m Jg fc* 1 0 1 5 / c m 3 ~ 1 0 1 8 / c m 3 T* £> *K ttLftcom&frl 0 1 6 / c m 3 
1 0 1! /cm 3 T-3b56HlSi C ^MUri^ti^ h tt £ S *t <?> HI at 7j >£ T° & o X . 

B m # . L a B g s B 4 C. TaB 2 > NbB 2 , ZrB 2 > H f B 2 ^cliBN^B«H 
. T * It ^ v^'tt # *-i?ffl M T tc 4? T . 1 5 0 0°CW1T\ S i C tc mM K til 

iffli^iit^ig t 
[if &m i 6 ] 

^g^viSlc J: *) m& U . fe^ 5 0 0 nm- 7 5 0 n m^t^^ll L . 5 0 0 n m~ 6 
5 0 nmCt;" - ^fel^tU N 4? «fc V B tc «fc ») H - tf > r § tl . N ^fzltBcoi i b\^~f 
tl a* - ft co m & 1 0 15 /cm J -l o'Vcm^'fcl, ffe^J <?> & )g 1 0 1 6 / c m 3 ~ 
1 0 l! /cm J T**§6HISi C #«§iaS§r*#Jt>> ^ tc S ®l at ?J >£ T*> -> T , 

S B H B )^I^^ifflf\^A^, 0%^)N 2 ^7^^a, JSfiS i C 

. 0 . 0 5 m o 1 % - 1 5 m o 1 % <o B # t? d £ % ft Wi £ ~t £ #^S*p H v£ tc Jc 9 S 

[If^Jl 1 7 ] 

M-mnffi&'&*rzitmmwi'&. 1 3 0 otj.u?i»7--^«ia%st3 t^^^t-t 

isf^Jl 1 5 zrzlt 1 6 lcie«i0^iP^fflS1S<50Mia^vSo 

[I»^3I 1 8 ] 

9\~ffiytUlz =fc *) I^LT x SI 5 0 0 nm~750n m<7>^7t^% L . 5 0 0 n m~ 6 
5 0nmlcf-^«Itft^6HIS i C m*Sa1t^>t#^ fiii*2 m m~ 1 0 

nm-Z3F>*) . 3 m m~ 6 M m T S 3 t % ft j® ~t % ^iP^ffl 

[If^Jl 1 9 ] 

B * Tz It A 1 <n 7 -f tl IB m W _h<^ 7tm t , N t tc J: 0 K-f^r^tl^6HI 
S i CM B H B M#:i)^*^¥i|*fflS«t, M*^_hlcSfbt/#i|#ib^^S^>t*T 
* fli * 3 i: * iff £ "t S Skit 7 -i * - K . 
[If ^Jl 2 0 ] 

B * ti A 1 co 7 -f tl ^ HI M W 7U* t x N fc tc J: 0 K - tr > r $ tl tz 6 H I 
S i C mUfiB&ltftfr hta* 1 Ztzlt 2 M±.com* . S i C Mco ^mi¥m^M ±.\z^ L . 
Die 6 HIS i C m*Sii£Hfc#JB-Lk: . sfb^^ip*^ ^> =5r fE^«T^iix 3 h^Jff 

m. £~tz>^it ? -it-h*. 

[If ^Jl 2 1 ] 

SftJ»#i?#3b^ & -5 liOieiE^jfS^fEftfeJIfc*. 4 0 8 nmWTT'*5 3 £^ftmt 

•t i 9*fcti2oic mm co ?m k . 

[If ^JM 2 2 ] 

mile 6 HIS i C m*Ss1t*^#tc4stt-g. . B JsfctiA 1 <?)7 ^v^fJi^ 1 SIW1^7C 
^ tc Jc ^ K — > 7 Igh, N tc «k -6 H - > r-ilJg **v^ -f tl t x 1 0 lf /cm 5 -l 0 1 



[it *n 2 3 ] 

tulS6 HiS i C ^*S H H H ^7t#tcfctt -5 . B HfcliA 1 ^7 *>\^-f 1 8IW±<?)7C 
i Ic i 5 K — tr > i: , N ic J: § K - t: > r«| JS fcn* -f ii t . 1 0 1 V c m 3 ~ 1 0 1 



[mm%] mmm 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

D P * ^ <^> Ifi ^£ ^ A. tcff & to *IT U S . PDP^H'Hi. v h 'J -v ? 7.;^tcffig L 

1*1 tc tt . m^c # ffi 3 ft. H e - X e *tttNe-Xe4^<?)ifg^^%ftALTv^ 

0 Scmm«lc«JBE^EP/in-ts . S^^^^^BCW $ ft. c ftlc «fc *) ^7t#*»a*e L . 5j 

[ 0 0 0 3 ] 

=> > 7' </) j# a x tK #S i: "F ^ rf > ^x^S^-^X'SftALfcHf Icfev^Tt^t 
iints^ jftit^Wk:*£i8^jb s iKWk: «i: 9 fina? 3 *u Affile |Sj -o T ^ff"* £ . 3 <t> 
^ic^Tt => > y'mm^y^mm.r ^Sf *»Bft^ L . 3 ftfc*& ilT ^ <b flc Si 3 ft -5 « 

253. 7 nmcom^miz ^ *)^suyt^^yt-t^o 

[ 0 0 0 4 ] 

SSfr*ftk: J: 9 ^jeLT^7ti-^,^7t# (filT, r^HMiffi^T^J tin. ) It. P 

DP^si\ ^7t^>7\ ^i±7Kis^T. mftft-zfemznz&yt&Mttts *v&?t&9 4 

ft iz 3 6 5 nmgg^Iftl^^iflg^ ft. +1 * & fek: BJf * < 

[ 0 0 0 5 ] 

<blE}fc Lfc^fefc: «k •? Ki^S -r^M x jb**n ft T s 0 z^^^Mxt 
lis ^5|#l)^<?))tflT^ * £ttJI&j|-?#>S;frfc*. ¥&fa^<7>fi.ft1i*UU2flZo Ltz 

T . Ift*£fttf>feill±. 3 6 0 nrnJ-UW IU, 3 8 0 n mJii±**<fc 0 *f * L < . 
4 OOnraiU frft ic £T i. Lv\ 
[ 0 0 0 6 ] 

%tz. tfeM^Zn 2 Ge04:Mnft#*ti)*J> t ), it % t£ <?> Y A 
G : C e (t'l^AlliMn^A-Ti^^A.^-in) ^7t# . 3 «b \z * fe 
^7t<^Y 2 0 2 S : E u3?t£#. YV0 4 : E u Str^tt* £ ft: 3 ftT * . 

[ 0 0 0 7 ] 

ft ^ '14 [p] _h =k V if 14 oft _h;b*:d<<!6 h ftTv*5. 2^>tc. ZnSe. Z n O ^ iff) I 

1 - v i m¥mik*m^rzm*facoffi$ifrmA,\zft%ibnT\^z> (ntfrjcmi&m) . 

[ 0 0 0 8 ] 

S i Ctftti: LT, Yb s E r * £ # ±M tu* * » L. ^±1i7U*@#<?> 
E^ietcJ:^. 9 0 0 nml-U^#^)fc^Mt5f ( iff fF^i^ 2 #M 

) . c<7)^7^#a. #was i CTfcs*», jfii&icii, ft ±mitm<r> ¥tyt^ * & t-t % 

t cot-^ »> . ^fbt/^#W fc i-^»^±M7E*<?>^^ntc «fc s f&Tt [b] c ^ s t 

IhZo S i C *S B H B l± . Si CM H * SIS H i: L T H * tf * 7 U - ') *£ tc 

[ 0 0 0 9 ] 



fefc J: ^#fe<^^7t ^ -i ir- H fc*Hfflft£ tlTv*£ 0 t£* h W tE L # fe^^c 5M 4"- 
K t „ c ft h <ry W fife J: vB fem^ ^ 4" - H * ffl. » t> -tf § 3 t \z «k 0 . 5fc 3 Jf fe 

[0010] 

\Z7jk~t £ 7 tc . # fe^Tfe 1 1 i: . m r^t-K9 1 2 t . # 

U-n 1 3^3 i^fe^^Tt 5M 4"- H * . t-fy>? 9 0 2 ^jfeSfl 9 0 3 

_L ic 0j£ L . x # ^ x fflflt 9 0 8 k: J: »K ^ t- a 9 0 5 _h lz Wife L T *> £ . 
[0011] 

3 <^> feTtMTtt. & * <?>l&7fc 5M 4-- K kzff H@g-* £ 'i - F ^MSU^iffiJTkz Jf^ L . 

of x^u- df^ttSft^t^v^. -e^Jxffl. -r^-M *^>jffi!ftlHlB& nxh 

& ^ < * o T L * 7 T* . * M HH ffl t» >M 7h LTti^|Sl§T*>S. 
[0012] 

tc^i- =k 7 tc. Wfef&Tt 5M 4-- K 1 0 1 * . t-ly>M 02 ^jfeJMfl 1 0 3 

iilcff^L. tfe^t^-t 4~ — F 1 0 1 tf>±lc, Y AC, Zhttftfr^K zm&%k?tfam 1 0 
4 ^ L . x # * x ffi flg 1 0 8 ic «fc *) . 0 51l:@^LTI>§„ 

[0013] 

3<7>afe^3ST?Hx #fe&}fe5M 4--H 1 0 lfc><b®C!iJ3ftStf- ?&4%,f3 4 5 0 nm 
*>}fc<7> — Y A G fe^7fc#Jg 1 0 4 TJflftJR $ tlx 5 7 0 n m f4 ffi it €i 

ft*. z<7>fzdb. mT9\~m\zi$. YAGI;SM)t#lil 04tIiLfctfe 
YA G^Hfe^r^^Jg 1 0 4 <?> f£ -t £ H ^ <o ffl 7? 6* ®c ft If feliWfelc 

jht LT*tfetf>K Hfet Wfe<7> 2 a^^7t6»S^-5 tlT . afe7fcfc*»<bil£ 

[00 14] 

hi o tc^-t e fe^iisa . ^-^iDtr^t-h* i o i \z & *) Mf$.$nT\,*zrzdt>. tt 

fl^^J^ 7 0 1 m/W@JS60 t tlTfc *) . UW^^^t^ t fi!J|o]f T*J>4. 

[4f fflfcift 1 ] Jff ffl 2001-228809 
in fF^titt 2 ] Jff Hi§¥ 10-270807 ^"^ffi 

fF^St 1 ] Y. M. Tairov and V. F. Tsvctkov, Journal of Crystal Growth, 
(1981) vol. 52 pp. 146-150 

[ ¥t Bfl <T) ffl 9fk ] 

[^BH*»»v^ L J; 7 i: t5Si] 
[0015] 

[0016] 

I ]-VI«W*ffll^:SBli, ^ b h h £ li HI 3§ # £ fP *J ^-tv^T'. ^'>Kx 

t v i m^nm.m&mfrn^fzdb. i i - v i n*&i*ifcm<7> ^ *>&-&&t>*n < * o . 



[00 1 7 ] 

S i C tc^±M7U^^^^n LT, # ± M tu K j£g ic Jc *) *^7fc<7> lETfcfcfiJ ffl f -5 TrS 

^/jnM^ftOK 3 ftT . ^Tfe^JS^^cS <t^:t i ? T* § £v*. 
[0018] 

* fz. S i C ic, N tB^mmizWML . N$F+-tL, B«TH^?tLTil 
3"£<5K-*-— •T*-f77 (donor acceptor) (WT\ TDA] ^v^7o ) T ic =k £ li 

[0019] 

-tj. ^Ttr-f h %fflv^afe^3sicov^Tti. fzt z.itm 9 \z^-?mt» it . mm 

ttft SIC Jc »J . fet? ^> to*£ C -5 t U 7 *i * ftW^-t ^ § lid 1 * -5 o 
[ 0 0 2 0 ] 

Ufcx EI 1 0 ic^i-fjTli. Wfe^Tt r-f t - F 1 0 1 to^jRtt 3 ft£ Wfe^^-SB** 
. mfe^7t#Ji 1 0 4 *®}&-fZ> Z tlZ J: o TUfeTtic^m^ ft. WfefcStfefcifcfck:^ 
gPtC^Ctii $ ft* 3 i: lc J: o T fiMtiTv^. C # i: ft fe^fe <?> & Sit* 11 

■tTJ tc^^ L * i: , fe^v^ ib'^fbi- * . L o T . if / ^ t-K 1 0 1 ilcffM 

[ 0 0 2 1 ] 

£ fc. ^Tt^Jg 1 0 4 — o T t . WfefE^t 5M K 1 0 1 frbWtft £ ftfc^fe 
tts Kftft^ic «k ») ^TtfrJi^iiii-t 5fTS&J%to*S&£o z<7>fzib. Wt&ft m\z =): ►) fife 
cofe£-v^^ffcto»agtt <bft«:v*. $ ^ lc. 010 tc^i" J: 7 &#fel&7t r F 1 0 1 

[ 0 0 2 2 ] 

TkfK^mW. ^J±7KIM'J(T. LED (laser emitting di ode) tc tcoJtUfr h — YK^t 

, p dp ;<j- >i ^mmiz £ zm^m^mztzizmT-m* t\z £ >) , z\.*myf&$im 

[ 0 0 2 3 ] 
[ 0 0 2 4 ] 

*f&B^<7>S i CW^Ttfrtt. 9\~n$y&W. iz J: ^igLTDtL, B 1 1 !i A 1 ^ 7 ^v^f 
ft ^ 1 ft M W _h 7ta fc . N t \z J= *) \t-V>72ftfzZf&ft®Lt'tZ. Z mytfr 

lz is ^ T ti . B * li A 1 en 7 % \^-f ft ^ 1 W ± <^> 7U* lc «fc s K - > -ri ® . N 

J; -5 K — f > ^lSij s uf ti^ . 1 0 1 5 / c m 3 - 1 0 2 0 / c m 3 T' *> * flg+l jb**F I L < 
. 1 0 1 6 / c m 3 - 1 0 2 °/ c m 3 T* *> * fli ti * s =k *) $f * L v^ 0 
[ 0 0 2 5 ] 

*fEB^<7> S i C U$k?ti¥\z It . 5 0 0 nm- 7 5 0 n m<^m^t^¥i L . 5 0 0 n m 

~6 5 Onmlc^-^ftSttt-S^^^StiS. ii^^S i C li, NteJ: VBlcJ; •) 
K - t° > r $ ft . N * fz It B <D 7 i* ft to* - ^ 6* 1 0 1 V c m 3 ~ 1 0 1 3 / c m 3 



T?*> *) . t&Tj&m&ti* 1 0 1 6 / c m 3 ~ 1 0 1 V c m 3 Tito £ «b ^) £ L v\ 
[ 0 0 2 6 ] 

£ /c. ^f&Bfl<o S i C M^7t#tc It . feJI 4 0 0 n m~ 7 5 0 n m<7>£^£?& L . 4 0 
0nm~5 5 Onmlcf-^tl^ttSt^^tms. ^i^SiCli, N J: V A 
1 IC Jc *) K - t: > 7 2 ft x N * A 1 <0 ^ *> V* ft ^ - 7j <0 -iS m 1 0 IS /cm 3 -l 
0 18 / c m 3 T*£> 9. ftH^'iSIS 1 0 16 /c m 3 -- 1 0 1! /cm 3 T-i>§ «t<JO***f ILv^ 

[ 0 0 2 7 ] 

*%BHc7)S i C M^^^^Mis^vS ti. ^g^ilSlc =k 9 K j£g L T . 5 0 0 nm-7 
5 Onra^M^SL, 5 0 0 nm~ 6 5 0 nmC^-^^tU N i> B ic Jc 9 
F - t° > r £ ft . N*fcaB^7^v^fil^-^^iS)bM 0 15 /cm J -l 0 1 8 / c m 3 
T"£> 0 . ftll^^ilS^ 1 0 16 /c m 3 - 1 O'Vcm 2 ?*^ i C M # <?> « at 

Il^flffilcitilJ, LaB 6 , B 4 C . T a B 2 ^ NbB 2 , ZrB 2 > Hf B 2 > BN. 
* . B ^ ir* Ltj^^BJSH, Jl-iftmS b b h v£ tc J; 0 S i Ci B H B ^ffMtK^ 

[ 0 0 2 8 ] 

£ /c. I? 2 <?"> ffl ic J; ft ti\ B^#. L a B|, B 4 C. TaB 2 > N b B 2 , ZrB 2> 
H f B 2 ifctiBNtBli: L. M^T £ tz #x|?BMTlc fci^T . 1 5 0 0 °C 

lil_hT*. S i ClciIIt53^tfii:t^ 0 
[ 0 0 2 9 ] 

a \ 7 *>\->-fiifr i mnvL±.<7>7tmt . n t tc & *) f - 1°> r $ tit 6 His i c 

HS^ttfc* ^ & -5 3 t £Jff UK t ~? £ . ^^£#i|t#*1ftlc tt. N J; VB lc J: ►) K - t° > 
^* £ ft . •M5 0 0 nm~ 7 5 0 nm^)i7i£t%L, 5 0 0 n m — 6 5 0 nmt^-^ 
6 H^S i C ^ISai^^f*^ h tc 3 t<7>Jb»#£*l£o $ «b Ic * N 4? «k VA l lc 
Jc*)K-f>^£tU 'KI 4 0 0 nm^ 7 5 0 nm^MtlL, 4 0 0nm— 5 5 0n 
mtc tf- ^S^tftS 6 HSS i C i&^ia^#*> <b * S * ft * . 

[ 0 0 3 0 ] 

#5Et»J*>#^#ffl£*R*>«l3i;frv£l±. ^g^WJc J: 9 IgU, ifcjl 5 0 0 nm- 7 5 
0nm^)Mt%L, 5 0 0 n m ~ 6 5 0 nmlc f - ^ftl^fL, N *> «fc V B lc J: *) K 
- > r 3 ft , NlfcliBw^ufti^-^^IH^l O l5 /cm 3 -l 0 lJ /cm J T 
*> 9 . fk?j 1 0 16 /c m 3 - 1 0 ls /cm 3 T'^56HIS i C H^tE ft ^ «b 

H 1 if ffl ic «k ft if . B ft . LaB ( , B 4 C. TaB 2 , NbB 2 , ZrB 2< Hf B 2 
IfcllBNtBJSiH, S^T*fcl±*?£1£#*fSH^TlciJV>-e. 1 5 0 0'CiUT\ 

s i c tcHMKi-si*! t , mmm-&tei:-tzxnt-&ffiz.zzt*ft®Lt-tz a 

[ 0 0 3 1 ] 

*fcx I? 2 <J0Mffllc J: ftli. *5H/£j*if¥<7>#Hf\ ^x^-JEET- 1 %~ 3 0 %oN 
2 ^x^#a, JliS i C 0 . 0 5 m o 1 % ~ 1 5 m o 1 % <?> B 95 * # t? c t * n BSC 

[ 0 0 3 2 ] 

^fEB^^^ipfrffl^^tt. ^m^tUlz Jc^K^LT. ^I5 0 0 nm- 7 5 0 nmcof 
T^^f&L . 5 0 0 nm- 6 5 0 nml:f- ^fe^^^-t-S 6 HiS i C ^.ffi&mytfofr <b 
% *) . n&b* 2 n 1 0 n mX> *) . ^/Q^ig^ 3 M 6 a mT'£>£ C i: ^ & t ~t 

S o 

[ 0 0 3 3 ] 

*^B^<5o^^r k a. I? i c^^fflic «fc ft a\ BitttA i^7*.v^tti^ifti 

iii^^TC* t. N fc tc J: *) K - f> r $ ftfc 6 HiS i C ^ IS H t£ # ^ <b & £ ^iP^ffl 



[ 0 0 3 4 ] 

Zfz. S2^)MtJ:nii> B * fcli A 1 <?> -7 % \^~f tlfr 1 fS M m _b <50 7U ^ t . N biz 
«k 9 K-fc'>r^tlfc6HiS i C ^*SS^r7t*^ ^ ft £ 1 * li 2 &±*>Jf . S i C 
®|<5o¥##fflS*c Jilc* L . 6 HM S i C **Sil3§r7fc#J8±k:. gffcJfo «b ft * & 

7^^^ ^fJii § c i: ^Jff IS i: t« . ^ -5 5M ir - H lc 4? T . sfbt/#i>#^^ 
ft £ ?&7fe ^ T <r> f&it !b*s 4 0 8 n m W T T & £ 4> <^ 5i T- * £ . 
[ 0 0 3 5 ] 

^ fc> § 5M * - H X- It , 6HISi CIS H^r^ttk: felt * . B * li A 1 <r> 7 % 

. 1 0 15 /cm 3 -l 0 1! /cm 2 ?i)§^i)^IL<, 1 0 1 1 / c m 3 - 1 0 1 V c m 3 

[^BflcT)^] 
[ 0 0 3 6 ] 

*%BHlc£fttt\ S i Crt^^^JHt^ftflitSCfc^Tt, £ tiitfi- 

^fe^Hj^t^^fe^Tt £ tic J: o TB^LTv iigfe- W fe- it fe- # £. 

[ 0 0 3 7 ] 

iJfc. ^f&Bflic J; ft ti\ if fett^^SE *) . Sfclo^M^^t-Kft^* 

gB"?fife^*fEoTV*£fc#>. Steffi tc J: § fe^v^f fL^HT' § § 13 ^/Jx$ < x ftft 
#J^tcfSftT £ „ 

[ 0 0 3 8 ] 

( S i C iSl^tiO 

^¥tm^S i CMikycfalZ. BS/cliA 1 ^)7*.v^f ti^lflll-U^TuiJ:, N t iz 
Jc 9 K - t°> r$ ftTv^£ 3 m b ~? § 0 £. S i C«l^r^#»i* 

[ 0 0 3 9 ] 

tzb z.lS, B 4> ck V N \z J: 0 K-t:>r$tifcS i C ft a . tc J; 0 

LT. 'KI 5 0 0 nm-750nraW$ttIL, 5 0 0 nm~ 6 5 0 nmlct'-^ftl 
U . A 1 4> Jc V N tc Jc 0 K - tf > r 2 ft S i C M^7t# tt x fI 4 0 0 n 
m~7 5 Onm^MtiL, 4 0 0 nm — 5 5 0 nmlc f - ^ 2 <b lc. 

AK B 4? J: tc J: 9 h'-f>7^tlfcSi C SSI^^-ft It . 4 0 0 n m — 7 5 0 n m <?> 
^t^^^L. 4 0 0 n m ~ 6 5 0 nralc f - ^ftl^f t^, 
[ 0 0 4 0 ] 

& ft*) &lt%l m-&M#>& it #>lz\t. S i C<r>><y YmfrhMfa £ ft -Sm^-iEfLit^S 

i mnM±.<n7tmiz * z^fifawmmt . Niz&z^ffi.mm&fr^'tn^. 1 o 15 

/cmHU?i.^itt^H<, 1 0 n /c mHUT-i»6l«i*J; 9 ftf * L < . 10 
13 /c mHUT*J>5 ic^^ Ln. ^*£i»agJS ^ * M^lz It-mit^o $£lt 

zmfalzJhZ fzdb. 1 O^/cmH^T^ifiLu. 
[ 0 0 4 1 ] 

* tz x NfciyBtcJ: ») K-^> rfSf ^fl, N * B 7 *> -f ft ^ - 7j c?> jg 
1 0 1 5 / c m 3 - 1 0 n / c m 3 Tifc ») . fdlT^^^S** 1 0 16 / c m 3 - 1 0 1 V c m 3 T' 
cfc -S flifi >b*^T Hu, — n x N =k V A 1 tc «fc *) H - t° > r f -5 if □ t x NitliAlw 
7 % \^~f ft*- — ^«oagJS** 1 0 ls /cm 3 -l 0 18 / c m 3 T'do 0 x f&^^^IJS** 1 0 1{ / 
cm J -l 0 ls /cm 3 T'*5l«^ILu. * BJ§ |ffl# 4? T . f&T^iix ftl 4 0 4 . 
7nm^7fci (^fe) % Atf L § ^IEt^^ x JfMifMfFPff iHPHOTOLUMI NOR- Stc «k *) PJ 
^ L /z^CfftT-^-to itx Nx A 1 * fet±B<7>ilSl±x SIMS t>ll^lf^ 



H) \z <k *) ill ^L/iSf T'ito 
[ 0 0 4 2 ] 

c <7>T*§ sfl*g&7fe«Ui. #fe-^feft ir^Hrm^*ft, 
. Xil iJtf itf lttl>tlT'$> § n\Z . fe4% 1 0 0 n m~ 5 0 0 n mT*£>£ 

t^^nycmis £um9hmfr\ ^^m<^±% \.*&if&&-t sffift 

■?!ffJU\ S i C^if#!i, 3 e VgJS<7)JKv^ftiJ^*g%Jf . ^*fe!»<7>^/intc «k . 
> h [c ti ❖ 4 UK & fF £ 3 t § -5 . iff \Z . i C T iJ ^ > H 4ft <F> &4%^ 

4 0 8 n m T $> •} , S i C <?> > H ^ * v 7 % fU ffl ft * 3 <r> ^ > K Jfnj<7> ^4% Jc >) ^ 

[ 0 0 4 3 3 

i: * £ B * + 9t C V^'tt ft L tzlk ft T* . Nth*+-UTF-t>n, D A ^ T <?> jglg 
1 0 1 5 / c m 3 - 1 0 18 /cm 3 T'iS^§lc, ^ J£ 5> lc ^ < ft § c i: % JL ttJ L 
. D A^T<7Vit)$lJ. 5E*te&Jg**l«J± TPJlti. 5X1 o'VcmHUi)^ 1 ) 
»IL<, 1 0 16 /cm 3 Wi^tflcifSL<, 2 X 1 0 16 / c m 3 lil_h**2 <^> \ztf U L 
o _hPl&. fB]titcf&7t^S^^a6§^T. 8 X 1 0 1 '/c m 3 ttT^J; *) ttf % Lu 

o 

[ 0 0 4 4 ] 

DA^TWlSi)*, 3 J: 7 ft IB ffl tc *> ft «\ B £ It N <jo 7 *> u -f ft fc> - -ft <r> M & It 
. ^*F*^^**#^ft-S^T. TKtix 1 0 l5 /c mUU^J: 9 £F £ L < . 5X10 16 
/cmHU^1flc*flLv\ -^3. iiPSli. I3J*I iz H#F ft IE ft h ft -5 j£T*. 1 0 1! 
/craUiT^i^lU, 5X1 0 1 V c m 3 W T frft iz iff £ L 
[ 0 0 4 5 ] 

Bfc <k V N ^IS**^^ 3 IBH l*l iz Z> S i C Mik^t W<t> f&ft It . M 3 \zM^-?& =k 7 
tc . 7* a - H ft x ^ ? h >v&^ L . *fe-Hfe<^^*fft^7t^fE-t §0 -t ft *> x *^B^ 
i C m%k?tfalt x 'KI 5 0 0 nm~ 7 5 0 nm^)t)ttIL . M550nm~68 
0 nmlctuTl7iciS^±§u„ * fc. 5 0 0 nm~ 6 5 0 nmlcif-^ftltf L, 

5 7 Onm— 6 3 0 nmti^-^ItttH^ frff i Lu„ ^Ttfe^ t ^ ^fflfrt^S 
l± s Si C \H <r> B i: N ^ H - tf > 7 m & \z «k *J s ft § „ 

[ 0 0 4 6 ] 

^fes *^BH#<bli. [b] tl tc . A 1 t N<?)DA^7lcouTt), ^^^US**% < 4 * 
m^h * a ai L o i" ft . 6 Hl<iO* 'J ? ^ 7'S i C IS Ht tc . 7H7'?):^5A1 
% + ^ lc M'tt ft L * NtF+-tLTh*-f>n, DA^T^lg^l 0 15 / 

cm 3 ~10 18 /cm 3 T£>£t§lc. ^ lc ^ < ft s C t * & Hi L . DA< 

Tcoj^Stt. %^%JS**l^±-r*^T. TFitt. 5X1 0 15 /cmHUibU ^tfi L < 
. 1 0 1 6/ c m 3 lM±.^# ic^ t L < , 2X1 0 16 /cm 3 lM±^$^lc^^Lv^ -^j. 
±Klix mtt\z3£yt i tik&-&nit>2>}&~?. 8X1 O'VcmH^TiU^ILv^ 
[ 0 0 4 7 ] 

D A ^ t co m . 3 J: 7 ft IE H tc *> ft ti\ A 1 * fz It N <d 7 *> -f ft - co m & 
It. ^*Fft^^**#^>ftS^T?x Tlti, 1 O^/cmHU^k^lK, 5X1 0 1 
6 /c m 3 lM±*nftc^ * Lv\ -^7. _hPili. [a]tilcR^ft%7t^f#^ft^^T'. 1 0 1! 
/cmHlTiUlifiK, 5X1 0 1 V c m 3 \>X T lc $F * L v^ 0 
[ 0 0 4 8 ] 

A 1 4? =k VN<^eJS**^^SiBHrt lc^§ S i C U^k^t W <r> It . m 6 iz M 5jk-t & =k 
7 tc. 7" a - K ft X ^ h >i ^ L . ffe^7'p- K^tt^ltSo ft ^ % x * % 

S i C M^7^#ii . tI 4 0 0 nm~ 7 5 0 n mcn^^fk^ L . tI 4 0 0 nm~5 5 
0 timlcfev^T^t^g^^ivi, * . 4 0 0 n m ~ 5 5 0 nmlcf - ^ft^Sf L, 
4 1 Onm— 4 7 0 nmti^-^IStti^i'iffiLv^ ^t^^* t % co ffittH&fg. 
It. Si C ft on A 1 i: N tf> H - f > r Jg^f \z =k ») S ft S . 



[ 0 0 4 9 ] 

( s i c mmKik^mmn^) 

*mn<o S i C M^Tfe^^WaH^vS li. L a B j, B 4 C. TaB;, NbB 2 , ZrB 2 
. H f B 2 . BN, S li . B?#f LfcJ^I^BItU IS b b b vS lc «fc *) S i C IS 

H H E.^0/^-t S Ct^Jff^t-tS. 4 TrSclC J: *J , S i C % N <k Z/B \Z J: 9 K - tr > 

Ni/:liBw^uftl^-^^ISi)M 0 15 /cm 3 ~l 0 u /cm 3 Ti) *) , ftil 
^wlHiq 0 1 6 / c m 3 ~ 1 0 ls /cm 3 J:^§ J:7lcF-f> rig^ilf 5 C t T 
§s ^g^MtcJ: ^i^LT, &4%5 0 0 nm~ 7 5 0 nra^f)t^lL, 5 0 0 nm~ 
6 5 0 nmlc t± - S i C SSIi^ttfc SSI it ~? S z t i*T§ So 

[ 0 0 5 0 ] 

S i C <r> IS h b b f% M * [c N 4? «k v B * mm © ic » -t -5 3 t ic =k *) m 
fc-tz z t So S i C ISaitix ScJI^^ u - M vile «k 0 ftWt* z t S 

#*lc J: 9 1 00Pa-l 5kPa nmizMW LTs IS H ^ j£ 4% jg & 

[ 0 0 5 1 ] 

& U - ftH . m 2 tc ^i" Jc 7 tc. * -f . If ISb b b 2 1 i: * S S i C ^IS H B H iffi 2 
3 <t> M 2 4 tc IX *J it t+ . #i?#IS Hr <?> mm- 2 2 T * * S i C IS H . 2 3 

tc fin £ . A r & £ co ^ v£14 # * <?>#H ft * » 1 3 3 P a ~ 1 3 . 3 k P a . 2 0 0 0 °C — 
2 4 0 Otic MM-f So fin ff& tc r>i L T ti x HI 2 & W tc ^-t J: 7 tc x JIR2 2 7*5Si 
C ISHrM*^ L^S (H) i:L. It IS bb 2 lfc*^L<&S (L) tc £ S «* 7 tc SJtfr K 

**s^$tis. /sfl-22iix #*^s s^i/seic*o*#^^$ tisagj^iaKic * 9 . ftis 
b b b 2 1 ^isucasfc l . mmz fts» s i c 2 0 co^^a. «iSh h b 2 1 tea* L£ 

Iff* if 7. jb*ftlS b b b _L tc SIS a H B t S 3 t tc J: 9 f|3E $ ft S o 
[ 0 0 5 2 ] 

S i C ISai^ H - tr > r^Jtii . ^^(KH^f H^^^tM^^^ ^x^-gs^jnfc i 
^Hft^^^^^l'&^/Tc* is U ^ <7) fb^t/<7>^^ tc J; ») feOPi- s 3 t **T' § S o Jff ic . 
N 2^^*^/m LT^-^SISB B B-t S t . 5X10 18/ c m 3 W±<7) N 'ilS^ftlJP **#©T*> 
l»*T-?flLi\ Ufc, 1 X 1 0 lVcm 3 lilT<7>D A-<T<?>-illt©Ji]^^/^fbL. 

%^%JS%l^±$ N^mmftlzmiW-t Z «k 7 tc^/^-tS i: i: tic. 

B ^^/^ L TISH^ tc^n-t S «k 7 ic^fr^S^i" S )b*$f I Lu. 
[ 0 0 5 3 ] 

tit*. It. ISiH/^Bf <7>f?HM#xic:teH- S N 2^ 7 -^^i±^ 1 %~ 3 0%tts:t 
tc «fc 0 . N«J^** 1 0 15 / c m 3 ~ 1 0 18 /cm J T-J)5Si C M ^ # ^ It S Z t 
TSSo C^if ^. ^Ttco^Tt^^^^^S^TMi. N itf^<r>5$B\t 5 %~ 1 0%**§f 
i LUo 

[ 0 0 5 4 ] 

B^f^iniJ, B^.# (&Jg*^tSO * IS fl-tS^-rs^ z^^vili. ISb b b 

fb^^SBlc B-ilSib*^ < . ISHtfb^^^T-ti B^)^^f&T L . B JgJS**^^ L^\^t\^ 
Xj^* J f>§. 3 a6 . . T a . N b . Z r * ti H f <r> \^ -f ft >M 4 < t t 1 o % 
#t?^IHT, MB 2 tc «k ») Hte2 ftS Bfb^-^/ i: LT^^n-tS t , B jg| ib* IS Ht ^ * 
^ ic ^ fbi" S d t * < -T S 3 t *»T* # S <7>T*£f * L o * fz . L a B | I tt B 4 C t 
LTv3s^]n LT t futile Bil^^^fb^ifllx S z t T* § S <^T*^f * Lu, ^JvStc «k 

Ox § J§ tc . 1 0 / cm 3 ~l 0 ' 3 / c m^n^llt^B^f SLT^^Dt§ c t ft'T'S 

S o 

[ 0 0 5 5 ] 

B^# (^«*^*) ^#^lc#viL. 2 0 0 0 °CW±<^#^WISB B BS)^lci? 
v^T^. B ❖ tC^ttii-Sff m&ift S fc«>. B$#t#tLf:^l?BIhLTfflu 
, H^B^t'S^aii, B ^^S^JD L S i C ISH^ff^i- S i: L T if ftT S . hu 
t o T x 1 5 0 0 'CI-U^Ifi-eBf^^^S^ -t±/c^*^x Umic^ftD LTfc < C fc tc 



[ 0 0 5 6 ] 

S i C <7>jf **4nc . t*tSfclillff^<7)BN$»L, 2 0 0 0 °CgS^)itf Klfficfi 
-Z&mnffiB-tZ Z t IZ Jc *) . N 2^'^^)$^f-5 3 b % < s N i: B <o >K ?J £ ID Iff 
tc S i C 1*1 tc WtlWt £ z t 3t?*T- § -5 . c^oitn-. B<7>^/jnM**ffiJt^jtc-®;T-t-5fflfB]**^ 

-5 ft^HJS^^Ic «k 9 . DA^^tIS* 1 1X1 0 18 / c m 3 -~ 8X1 0 1 V c m 3 T*£> 

[ 0 0 5 7 ] 

#3£?r*Sii^ i 3 o o tiu? i i^mjii±<7>i»-r--^«ia*sfe-t t . m^t^^yt^ 

feSfadbZ z b 5*T-^i Lu. tannic «k 9 . x*,u ^^tc^v^'tt^fli+lTvSA 

LT^/iBfciVN**, S i * fcli C <7>-fegtc;£# LT . {ft -5 * DA^t*)^ 

[ 0 0 5 8 ] 

B 88 li* B ^<^*1M& ^ftil^^frlc =k o T 'tH&S a*. S i Ct*l:j1LT0 
. 0 5 m o 1 % ~ l 5 m o 1 % i: * £ =k 7 tc fi^- L t <?> % /HE- ^ £ - b \z «k *) . 10 
16 /cm 3 - 1 0 ls /cra^IS<7)Bt§^lcf^LTS i C *S H + tc ^fs^jn -f & z b jb*T* 
z<r>M&. BM b LT , M B 2 ^ BN J/ittL a B 5 4if, B * ^US) & 

fr*Eai-* t # a. b + tc# * ti § b tc o v^t <7>f^s«^se-o-» t -t -5 . B^^ie^- 

f Tt^flTt^S^^^^^T. S i Ct*lcltLT2. 5 m o 1 5 m o 1 % fr 
[ 0 0 5 9 ] 

*f&BH<^ S i C if ^fr^ftil^tait^vSii. B^#. LaB 6 . B 4 C. TaB 2> Nb 
B 2 . ZrB 2 > H f B 2 i ii B N t B ill i: L. T * ti # AgHM T tc 

T s 1 5 0 0 C1UT\ S i C tc MKi" § d i: iff $C U^. -5 TrS tc =k 9 . Si 
C * N is J; V B tc J: *J K - tf > • r L . N %.fzltB<7)~? ^ i* ii ^ — 7j <?> It J$ 1 0 is /c 
m 3 — 1 0 1 V c m 3 T ifc 9. Hk^j <7) m 1 o'Vcm 2 - l o 1 V c m 3 b tc 5 =k 7 tc H 
- tf > rmt^^m^-t ^g^iiSlc J: *J as L T^Tfe L . 5 0 0 n 7 

5 0 n m^f)fe^%L . 5 0 0 nm~ 6 5 0 nmlcf-? £ S i C 

mm-tz Z b -5 o 

[ 0 0 6 0 ] 

b t n cnmmm m\t . m^m^^^^um-? z z t \z «* o t ti^t s:i § -s. = 

Ilt^itS i C a. U!t H-^BISaVStc J: •) x Ntl 0 'Vcm^l K - tf 
>'7Lt^4ffli^:t^T*n. * x ta^K ic ^ L T . B8tS i C *S ^ tc ft J£J£ 
Bl^S i C IS H i: jx L . S i C IS H B H ^ $ tl -5 Jg ^ ft**> £ a6 . B 
i)SttS i C ISH*^ 0 . 1 mmggigUIMt^l^^l Lo 0 
[ 0 0 6 1 ] 

MlOcfc^T tt. A r ^x^r ir^^Stt^x^ftfflt 5 3 . 1 5 0 O'CIU 

, iffiKui 7 0 o°c~2 0 0 o'cic^iL, 3 mm ~- 5 mm Z> Z b \z & *) . s 

1 C!SH^ftP5lcJ?£ 3 ^mglS^Bt J: S JSfClB **fl^J^ $ ti 3 . zinc, i: jLM. tB 
^J3 0W. fe^2 5 Onm^^i^MtSfc, I^I IS T* ^ If « T' § SitSItli. 

[ 0 0 6 2 ] 

MK^fMc «k o T l±, S i C MUr^ffilc . B 1 0 1 V c m 3 1M ±. Mi! I^lc ^ 

2 m m~ 4 m m^cfc ^> ^ «b . iffl^^l^Bl^lf ^ 2 AmglliS L, IE £ * ^5 #> 
-5co**^ U L v^o fchilt ^'tt#Hf\Tlcfcv^T . 1 0 0 0'CIU, SIL 

< it 1 2 0 0 *c — 1 4 0 0 "ct\ 2 mm~~ 4 mmiwmL . m<tm * mr&L. \z . ^ t 

-7 v mtz t\z =k *) it^^m L T . SHfc H <^ ft ffl^P&i-t* Lvn ^®Jic?> 

Rfei . ^ <^ e ^ . ffl m \z * 9 . * ti Jx J£14 4- > x v * is 7 ( R I E ) tc i o T 

«fjB<nit4:H*i?§4. $ hiz, ^mn^^B^m^tmniz. mmm^. 130 



[ 0 0 6 3 ] 

16 / c m 3 - 1 0 1 V c m 3 -<?£>£ S i C M^^c#^ Mjh^S £ #0 ^ "t -5 ^T'fc5. L fc> 
L „ * % Bfl a . BiiN^^TigibM O ls /cm 3 -l 0 1 V c m 3 T #> 9 » B * It N ^ 
7^ufti^-^«lSi s l 0 16 /c m 3 ~ 1 0 1 ! /c m 3 Ti!o£ S i C M^7te#lc fev^T 
Sl^^^jS^fti" § ^ «b . Nwlg^l 0 16 /c m 3 ^ 1 o'Vcm 3 ?!)^ B«iS* ? 
1 0 15 /cm J -l 0 18 /cm 3 T*5Si CM'^7 , c#fcJ;^^cr)M3t^-at*f&BHlc#^ 

[ 0 0 6 4 ] 

. B £ tz It A 1 co •? % ~f ti 1 m mm hco 7U* t , N b i z £ *) K - tf > 7 ^ ^ t 6 H 1 
S i C m^H^tfc^ b=5;K t IS tt5. 
[ 0 0 6 5 ] 

i: £ . BteiVNt J: *) K — £° > £ iifz 6 HIS i CiiSSM^^'bftit^ 
^Sflxfc =k <^*li. ^g^Tt-Mlc Jc •) LT . 5 0 0 n m~ 7 5 0 n m^i^^fE 
L. 5 0 0 nm^6 5 0 nml:^-^I^ft6. ifc, A 1 IjIVNCJ: D 
7 2titz 6 HIS i C J£^IIS^#a^&5¥##SlEfcck fe^4 0 0 nm~ 

7 5 Onra^MtiL, 4 0 0 nm — 5 5 0 nmlct- ^Ittf^. £ <b ic . A 1 
. B £? J: V N ic J: ») h*-f>r^tifc6H!S i HSIrTfctt fc> <b £ § ^i»#Sflx Jc 

5^* li . 4 0 0 nm~ 7 5 0 nrawMt^L, 4 0 0 nm~ 6 5 0 nmlcf - ^KI 

[ 0 0 6 6 ] 

tfe-^^t<?)4!i«;TMt5 G a N ^fb£-^¥4p# & ir <t> ¥ i$ # ic f$ ffl -f £ MM £ 
hcoif&-%k9V?tco 1 ^Tttc J: *) . 6 HiS i C i£ *S H B H i?^ # ^ K l£ L T . *8£fe-Wfe- 

mfe-#fe<^Drm^^<^ 2 ix^^^-t § tztb. ^mfafrhcommyt t s i ctiM#*^ 

[ 0 0 6 7 ] 

B £ U N tc Jc 9 F — tf > / ^ 6 HIS i HS^tt ^ ^ & § ^frS^ =k 

B^#. LaB ( , B 4 C. TaB 2 , NbB 2 , ZrB 2 , Hf B 2 *fcl4BN* 
BMtL.n^TZtzlt^f^'&lf^mmnTlzh^iT, 1 5 0 OtJ-UT\ S i Clc M 

«<7)|%*ti. fuiEL^J;7lc. 1 0 0 0 °C Wi:^$Httti?HMTT-iHt$l£M L . ff^ 
[ 0 0 6 8 ] 

BfciVNlcJ; •) H — t° > 7^ tit 6 HIS i C m*S H^7t# ^ *b ^ -5 ^ilfrS^fc =k 
Si Cft'O. 0 5 mo 1 %~ 1 5 m o 1 %^BS?#t?: &n IS i: "t S #^WId B h b>S lc 

1300 °ctt±.T>m~r >i mm^m-t z t 

[ 0 0 6 9 ] 

N fc* 1 0 16 / c m 3 ~ 1 O'Vc m 3 <7>-il)^T#*-t 5 S i C ^*lc . MB 2 , B N . B 4 

C IfclJL a B 6 *ir^B3Si: LT^ii^^x^^ icftALTlAL, * iH it & T« 

. S^T. 1 3 0 0 °C — 2 0 0 O'Clc/jDtaL. 3^W~5l^ra«}f-r-5c l#^tl-5S i C 

aiBicB^iiiSTsatsfcA, s i c m^^mit'&mmnTT* . iooo°c 

~1 4 0 Otic, 2^m- 4 mm^nt . * <r> . fcUtt7';»fttl: < ):») fb^«LII L 



. mm^mitm^m^-t z t . ^mif&WLm-tz z t &xb 

[ 0 0 7 0 ] 

b m t lt b n ^mm-tz t § a. £kmmitiab<viX£> *> \z. b Nm^i^^mm l . bn 

8l*&ift<7> + K:/Kf*S i C A*U ^jn^i^^-t 5 C i: IC J: o T t . flf£*> K - > r fc* 

HJ" 66 T£>£. /K^S i C^*tt. 9 8 % Jil ± T *> WatTr^ tt Rl£ 3 tff . <& 
•f LW« B B B S i CSflSfflti'Mttftv^ 
[ 0 0 7 1 ] 

fc^-SSSfC^tfTMi. I*f4ft$l&t5llli, ftffijb*<b 1 m m^4 ^7*5 
fcab* S i C W*<7>*i&<7>Traii 2 m mT#> *K 2. 5 M mJ-U*'^* 
^^r^^^-tSJfli. ftffi&xb 1 m m~4 ^ mT*£> 9 . Hffi^<b 4 m m £ »J m^lt , 3&lt 
fem-Zm&Ztzib. S i Ci*^)|ig^Jiilil 0 /xmT-i>^ 8^mKT^Ui\ 
[s]+i<^ai tc «k *) . ^'frJft&tt* 3 fx m~ 6 m m***F * L < . 4 ^ m~ 5 m m J: 0 *f ^ 
L u „ 

[ 0 0 7 2 ] 

(^Tfe 5M * - K ) 

*&Bfl<7>^ 5M K li. B * fcH A 1 <r> i % v*-fftfc> 1 SlK1^7Ci i: . N t \z 
[ 0 0 7 3 ] 

s i c mmmt^mitm^myf^^t-? & n&yt-m^yt^mmyt t Lxmm^xs i c 

tiS^3H*m^-tS - i: 86 i: ft£* 
[ 0 0 7 4 ] 

fcUlt BfeiVNlcJ: •) K-i^>r$tifc6HlS i C M S£§^# ft* ^> ft £ Sflx 
_Llc. ^4% 4 0 0 nmgS^)Kfe7t^ltt§ G a N & ^ ^ t-Kli 

. G a N^#^#^<b<^fe7fc^E/j^«i: ITS i C *#t**Hfe<?>S§rft*3E <b . 

S i C a><btf>etfe*>^}fcfc . G a N^5#i?#^^^S6fe^%*Jffl-tS c i: tc «k 9 . nM'\± 

&m < . m fett<^^w ^afe>t^#^» c t ^.o 

[ 0 0 7 5 ] 

Ifc, BStttA 1 *»i^f ti^ nfIWi^)7C*t, N tc «fc *j F - tf > • r $ ti 
6HiS i C ^ISH^Ttfr^^ * £ 1 Ufcti2JU±*>JB*. S i C ^ «b ft § ^ip^fflSflx 

_hic*L. 6hss i c m*s^r§^#js_hie . mitw^wfafr h ft ie^i^* m*. % m 

[ 0 0 7 6 ] 

N tc J: *) K - tr > • r L n - S i C S « _h tc . A 1 fci VN^ K-f> 
/iSl^)S i Cltff^L, I1^)S i Ciilc, B *? «k V N * H - ti > r L m 2 <7) S 
i CM I2^)S i Cilc, ft^ 4 0 0 n mgl^lM* ^^i" -5 GaNM 

S i Ci^Sfe^Mt^L^ H 1 <7>S i CH^f fewf *tit5^b, S i C M h 

<Dm&h m^^^mm-f ^ z t \z j= *> . sm^k^ vifett^^^fft m % 

Z t fr*T' B h o 
[ 0 0 7 7 ] 

S i C L X . 6 HIMa^fflu, B . A 1 «k V N X K - tf > C 

fc ic «k 0 . S i C SHx^*l€B^^^7t# t LTliJffl L . BM^ii : t M§ 5. 

. s i cm^, ^Tt^i: l t fij m ^ -t . isiicf^tiSi c^7^#«fc «t vmitm 
^mfrm^mm lx. *%b^^%7^ r ^ k tc ^ t-t 



■5 6 HIS i C ^^ H B H^7t#^. B £ fzlt A 1 <r> 7 ^uftl^ 1 ft M Jit _h<7> 7U Ife tc «F 
1 0 16 /cm 3 ~ 1 0 ls /cmH«tfi L < . 1 0 1? /cm 3 ~ 1 0 ls /cm J **J: liff H 
[ 0 0 7 8 ] 

^mn <?> wtit ? a -t - h* <r> mm ® * #3i<?> 1 o % m 4 tc #j ^-t * . c <?> 01 t a . s i c 

SI4 0 1 _h tc . Alfci^N^ L if 1 ^Mtl^iiD S i C 1 4 0 2, BfeiVN 
% » Ltl2 <0 ^*fcJRj^/jD S i C 1 4 0 3 * . fcUttCVDtCiotx^J^y t 
^JfcJIS €5. £ ^>tc. S i C1 4 0 3 iic, fcUlf, fb^t/Mffl^^S ic =k 

oTitfHyt ^ £ -£ . AlGaN^777i 4 0 4 , n-GaNSl^>?n 
1 4 0 5 , n-AlGaNIl?7n , i4 0 6, Gain N/G a N#MM^#i 3 ^'l4 
1 4 0 7 , p-AlGaN ff ^n7?i 4 0 8 , p — A 1 G a NI2 ? 7 7 FM4 0 9 
. D-GaNl2n>?n|410^W5. o ^ tc . p - G a N i 2 n > ? n i 
4 1 0 _htc . N i /A u frb p mti 4 1 1 *0jsK L fc^, 13 4 tc^i" «k 7 tc , n - G 
aNIl 3>5'ni 4 0 5 ^iSt5lT-X7f>^U n-GaNIl 3 > 7 * hi 
4 0 5 _h tc n mtl 4 1 2 tffMt S C t t J: ►) , * fEBfl^) ¥tlt A * - K ^> tl £ . 3 
<7>#jTli. m it® ftZ^ytmT It. 12 <7>^*fc^MnS i C 1 4 0 3 1l:3b§ 

[ 0 0 7 9 ] 

sfb^4^i>#^^^)^S^ti. -MS i C ^tftiR^tcfc^TM^ tl . - ti 
^*fc^*£telc*ffn-t5 „ L/i^oT, ^ittF-fy/LfcS i CIU, Si CS«4 
0 1 tA \ G a N^*'V 7 t® 4 0 4<olBlcKK-t£ WM h*%? t g fL^iP # ti . G 

aN&ir'^I I I ^sftt/^i»#& £ Jc *) ME-MH^ Z Z t S fc*. I&jigft^i:** 

?Utm=f-\z is ft 5 6 HIS i C *>i(SJKittlft^-?#>S 4 0 8 nmWT^tlt 

&S J; 7 tc#4|#^3IJR-t£ U Lu. 

[ 0 0 8 0 ] 

AK B is «fc V N * ^fin Lf;S i CUtt, x f ? * is * >i f&M: \z J: *j ff^i" £ 3 t 
^ >u 5 -t± § hO tc . N -Sffiliu LfzS i C S#Oc x ^ -y ? L fcj&lfc* ^ * ? t L T . ^pff 

©JPT# r a *- k ^#<s> z t $j^mx*&&, %fz. 2iJ.u^^it-iw@tr^ 

fiK-t -5 flg+l B . 1 1 tc m &f tc B . A 1 4? «k V N * ^/jn L T |B]+i<^^j^ ^ tl £ . 
[ 0 0 8 1 ] 
^Sfe^iJ 1 

S i CM^^#^. 0 1 izijk-tx 7 tc. a^ii - Mv£le «k 9 f^^Lfc. If, ttlSH 
t*§Si CI^ B H B i)^^§Sllt, * o Br 3 <?>M 4 ft ffi 5X 0 ft It . ifc 

. ^>F«3g^cii. HI42 i: i'ail^S i C M ( J I Slil# 2 5 0 ) 

[ 0 0 8 2 ] 

o §Mc , /Sfl- 2 ^ytm L 7^M#&tas ol?3 514 TBI £ . H#ft«l<^^Jf « 6 \z & *) , S 

M^xhU, Ar7yxhN 2 ^^t, iTtEM 14 1 0 f i| A W 9 tc «k *) S ^ W 5 <r> 

nW>^ffi> L ( A r if Xcort» 1 M «y h ^/^) . o^'v^T. 7-^^8tlMiS!t 
lft*lftL. ilft 2 ^)flS*« 2 3 0 0 tT\ mm 1 <?>SJS6* 2 2 0 0°C\z%Z> J: 7 tc HIP L 
fc. 

[ 0 0 8 3 ] 

oo'v^T. A r t N 2 ^ ^ ^ ^* ^ If W~? & £ £ t tc . S^#>^'1 l^fflv^T, 
S^ff 5 cofy^mm L MJEta , ±ni±^ b 1 3 3PaiT2 0 * tcff * 

1 3 3 P a T' 5 Wfiijf * c fc tc J; 0 . |g 5 5 mm. J? S 1 0 mm<^S i CIS B H H 



[ 0 0 8 4 ] 

1ifc&J&&W<?>MMf1 t #z>\c.tsl'tZ> N iJJ^coftfrlt 1 % t L fc. * , Bit LT, 5 
mo 1 %<^B^# (^H*^^) 4#llf;)^l4ffliK S i C ^3*nc*t LT . B^#&* 
0 . 05mo l%l:ft5J:^lcSi C»*lcil^L, if L . 

[ 0 0 8 5 ] 

» «b ftfc S i C ^ h b h^ B t N<^mm^. S I M S \z J: 0 Hl^f 5k, N(i5Xl 0 1 '/ 
c m 3 T*> Ox BU3X1 O 16 / cm 3 T*o fc. * tz . Uhfltz S i C MH,^ ^ . 
5 5mm. 130. 3mm<7)S B H B $tDULfct, £rffi * ffl J»ftn X % fr * W ¥±iffilco 
v^T-^Tt^PJ^ L fc. IU/^^^*. t: - * vft^ti 6 2 0 n mT£> *) . v£^ 5 0 0 nm-7 

[ 0 0 8 6 ] 

oftc, fl!l£^:<7>*Sii£. 1 8 5 0 tT-4^Hff}f L, &T--.»i,#mfcJfeLfcJK3l. 
* ^ ? h ^ <?> ftrtf: It s » TO c T- o ft* . 5&}fe<7> ffl xt % S x & t - - ^ ^11 hu 4j <^> lc 
tb^T 2 fgWXlC|«]X L fc. 
[ 0 0 8 7 ] 

HJMJ 2 

*S B B H /^^^<^S?HM^xtcfctt § N 2#^<7>^J±^: 5 % i: L , B |ifr<7>S i C Wt^lzn 
-f%mm* 0 . 5 m o 1 % k L Wft* H . HjMJ 1 fs] ti tc LIS i ClaHB^ilLfc. 
t# «b tl S i C *S H <0 N i: B <^ mm. It . N fc* 3 X 1 0 1 1 / c m 3 T* £> 0 . B A 1 1 X 1 0 1 ' 

W&Jglillitefll 1 icfctt 5 Ha^-- ^ 3tQ.il flu <t> IdHtIc tb^T 13 t3 3 fgtc[^±Lfc« 
[ 0 0 8 8 ] 

3 

S B H B iI^^)iHM^ xicfelt 5 N 2 #**>#ff% 1 0°UL, B ^#<^ S i C Wi^lz 

tt-?zmm* 5 m o \ % t l rzi^i^it . mmm 1 t mniz ltsi c m^^mm. l tz« m 

h tl S i C *S H co N k B <7) m m. It . N fc* 8 X 1 0 1 V c m 3 T 0 . B 5 X 1 0 1 V 
c m 3 T-£> o /io Ufc. §^X^ * h ^<^0^t±HJte*l 1 «t la]+|T*>o f&T^fflM" 
ftUgliUflfeiW 1 icfct-t 5ir-- ;l hu <?>ffi Hie It^T IS U5 fg£l«l±Lfc. 
[ 0 0 8 9 ] 
4 

*5 H j* <t> # B f\ # 1+ % N 2#^<7>^J±^ 3 0°UL, B ^ #<t> S i C ^*tc 

Wt^IlSt 1 5 m o l%i:LfcJ-^fl, 1 t m tile LT S i C ^H^M3t L fc. 

mhtitzS i C^^ B coN tB commit . N 1 X 1 0 1 V c m 3 T' $> 0 . BftMXl 0 U 
/cm J T'f>o/:. ^Ttx^ ^ h >K7>i&ft\$mi&M 1 k TOtiT*>o fcfc*. ^Tt^ffl 

W^SiiHSE^J 1 ICtettSl^T--^ ^IlBU^^HtCtb^T (3 0 ICfcT L fc. 

[ 0 0 9 0 ] 

^SS^iJ 1 - 4 tf>*SSJ: 0 . *SH^^l^^«Hf\^XlcfcH--5 N 2 if^co^B^: 1 % - 3 
0%U, B ^-ilfco S i C m^lzft-? Z>mm* 0. 05mol°/o-15mol°UtK 
htcJcO. N6 4 5X1 o'Vcm^lXl o'Vcm 3 ?*)^ B^3X10 16 Xcm 3 
-1X1 O l8 /cm 3 T*i>SSi C Mm^ci^t s m h fl . ^^5^7 l c#ttfti% 5 0 0 nm — 
7 5 Onm^M^^L, 5 0 0nm~6 5 0 nmlcf - rftlttt^ : H'fc^o t 

o 

[ 0 0 9 1 ] 

J^M 5 

mJPI-W^fcBilS^ffi^-L^^ofc^^tt. ^Sfe#J 1 t mmiz U . SR^ U - vile Jc 
Ox 1155mm, US 1 Omm^S i C ^SUt * Utz, m h tl S i C k% h . % 
MM 1 t fBjtilc. |g 5 5 mm. 130. 3 m m</> *S H £ tfl 0 tti L/i^. n-ffl^W^^nX 
L t, o§'lc, T a B j^BSi S i Ci*lc^1LT 3mo 1 %<?)T a B 2 ^S i C» 
JilzMtr Ltzfe. ftmizmfeLtz* ;^^Ilc, W©^jnX L ^huM<^ S i C^ B H H ^lfX0N- 
It. S i C *Si!<7>X±§ffl i: T a B 2 t ioreFs** 0 . 1 mm t % Z> «k 7 tcHtH L 



[ 0 0 9 2 ] 

oo'v^T. Zto^m-Z. tkMUi$M\Hlz Aft. Ar^A^fHMTT, 1 8 0 0 tic^jn 

mt. 4 m mum trz. m^tirz^miz^^xm^mi&Lrzt z ^ . mnmi tmmiz 

. f-^Ii^ 2 0nmTi> t ), tI 5 0 0 nm^ 7 5 0 nm <J0 ^ ¥L L . 0 3 lc ^ 
tJ=^4^n-K4^<n**lLt. * . # «b ft S i C *S H ^ B t N <r> mm. £ . 
S I M S tc J; *) Wnz~? & t , N 5 X 1 0 1 V c m 3 T #> *) . B tt 5 X 1 0 1 6 / c m 3 ~ 8 
XI 0 18 /c m 3 T^>-o fc. 
[ 0 0 9 3 ] 

$ «b tc. 1 8 0 0 °C T* 4 It ffl f&T - - >L * L i: C . ^t^^^ h ^ ^ WiVk \z It 
&{tt)*%fr^ fzfr. ££^fflfcr&Jg**2fglc|Sj±Lfc. o^ic. igioSlBSR I Eti 
9 2Mm8!l9vgi:-ti:. x ^ ? h ^ coftttklZ |aj*$ T* . BU D t flu lc tfr< X 3&9t <r> ffl 

W$tJg* s 1 • 5 fglc[«]_h Lt„ 
[ 0 0 9 4 ] 
6 

HffiEfll 5 \z$sv>TWhiltz S i C m^S^^L^-?^^ L . ^ILT, ii2 M m - 3 M 
m<7>^*^#. £<?>W*fcfife*>BNIfe^#fc^£*J#iftk:AftT. *mf&*fe/fcLfc. 
li. N 2 ^x^iHMT> 3 0 OP alcMJILTff^VK 1 8 0 0 tT 4 BfWfiiJt L fc. 

S i C W*fc£L#T*H£L. ^MflM (S£ft'l±#fflfO T\ 1 2 0 0 *CT 3 m 

mwmi<xmm\zm:itm*Mj&Lrz« mhnrz^i^^7 o%co^ vrnxmrnt. mm^ 

[ 0 0 9 5 ] 

m^firzm^\z-o^xmyt^m\^.Lrztz^>. tr- ^-&^*»6 4 0 nm?* 9 . ?&j*5 

00nm- 7 5 0 nm^^TttflL . HjMJ 5 i: la]ti<7> h i^MLfc, 

#<b*ifcW*tf>B t N^)1S^, S I MStc J: >) IJStS N li 7 X 1 0 17 /c 
m^T'i) 9 x B l± 9 X 1 0 1 V c m 3 T* o fz . 
[ 0 0 9 6 ] 
UStefll 7 

0 4 lc. ^HfifeflJco^Tfc 9* H <7>ffi3t*^-*. S i C mm 4 0 1 _h \z . AlUiV 

N ^» L fcl? 1 ^)^,I^f/jn S i CI 4 0 2, BfcJ; *^/m L 2 <7>^R«^7jn 
S i C 1 4 0 3 fchittC VD-atioTxf?^y t^ltl^t, i^Lt, $ h 
\z. S i C m 4 0 3 _hlc . tz t Z. t£4f H!* £ « f L ^ M *B fiK v£ lc J: o T . AlGaN^f 
7t| 4 0 4> n-GaNIln>?ni 4 0 5, n-A 1 G aNlm 7 h'14 0 
6. GalnN/Ga N ^MMT^P ^'\±m 407. p-AlGa Ntf7'a ^14 0 
8. p-AlGaNl277n*i 4 0 9 , p - G a NI 2 ^ > ? n B 4 1 O^ff^L 
tz. ^ % \z. p-GaNl2n>?ni4 1 Ollc, Ni/Aui^45p IS 4 1 1 

L El 4 ic^i" J: 7 lc. n-GaNll3>?Hi 4 0 5 ^Sttii" -5 

•vf>n, n-GaNIl3>?ni 4 0 5 1lcn tS 4 1 2 * ff^ L . 5M *- 
— K^Ufc. 
[ 0 0 9 7 3 

o o* u T . HI 5 lc ^ -t «fc 7 :^)M^'(t-H5 0 l*xfA 5 0 5 iCH^Lfc 

0 li . Xt^ 5 0 5 _hlc Wif& L |ife,f#'l4 t - F y > ^ 5 0 2 5 0 3 a, 50 

3 b _htc . 7' 5 0 4t4Lxf^-f K f ^ y T^itTff * o fc. ^<^^:. ^*Jg 5 0 
3at ge^ffl - H 5 0 6 hS&m 5 0 7 a Tfffw L . ^HJl 5 0 3 b t 5 0 7 b * 
ills x * i/ mm 5 0 8 T H S t o 

[ 0 0 9 8 3 

%t^^t-K5 0 lie, 4i5 0 7 a> 5 0 7 bt4L TSfft EP ^jn -t S t . ¥tlt ? 
-i ir- hMcmrt^iiA^ fifzc Z0>1fcm* I4^G a I n N/G a N#IIf 

4 0 7lctn^T, fI 4 0 0 n m^^fe^^^m Ztlfz. Z^m^^t^) 7 . S i CSfi 
4 0 1 ^7^rS]^^tti 3 ft£i7t& . m 2 <?>^R«» S i C 1 4 0 3 J: S 1 <?)^*&^^/in S 

1 CJ14 0 2 ^1AL, &&£x b* znh<nmizi&W$ ft* t £ i>\z & <r <r>m<r>^1&y!J?£ 



[ 0 0 9 9 ] 

m 2 <n^Fffi.<to1fc1ia S i C IS 4 0 3 iz is v^T It . BkNi'l 0 1! /c m 3 Jg fll J$ T 33s 
ftagtiXSs*). 4 0 0 n m<7>>8k&?cT*W}& £ il -5 t . HI 3 lc ^ £ 7 4 * ^ 9 V >i £ ff o 
^TTt % JR Si L . 3 <?> m^c It . ®3frt>Wbfr*tts*). ftl*^ 0 0 n m ~ 7 5 0 nm 
T-s f - ^ftlH^ 0 0 nmT'f)*) , ife^f )tT*fc5 6 0 0 nm4Si^#M 
frfcitifcft^ < #A,-?v*fc. m 2 w^Iti^S i C m 4 0 3 com 2 It, 2 0 ^ m 

[0100] 

3? 1 <*>^*M&«Sfln S i C 1 4 0 2 Tii, A 1 t N ft* 1 0 1 V c m 3 gS^iST' 
2 *i T 9 . 4 0 0 nm^tTiie^tiSi:, 0 6 ic^t i ^4^^? h **lfoi[ 
7t * m t . C^^Ttti, 0 6 ft- «b m h ft- ft t is *) . fel* s 4 0 0 nm- 7 5 0 nmf 
. f-^»I<)M 6 Onra(tfi^tfe)t?i)o/:. U fz. H 1 <r> ^WM%1$ S i C M 4 0 
2 <?> I? £ ti . 2 0 MmT'^o/;. 
[0101] 

Z <7) 2 11 ^^if-l* SiCI 4 0 2 , 4 0 3 lc J; ^ & U £ Z t \z «k o T . SS? 

fett tc -t c ti a fe^c ft*t# hixtz. m^it^mw it. \* - * > rmmt s \ cm 4 
02. 4 0 3 ^mm^^itz 3 t \z j: o t H-^T*> o fc. fife^e. 

©S<7)plK!)t>*#JBT*> § C ft*;fr ft- o /Co * — K <D ftg&T & fe>t^^^: L 

[0102] 

8 

0 7 iz . ^mMM<^^yt ¥ -i ir- K <?> ffi 3t * ^ "* . z co ftft 7 -i * - H It * SZlc^i- 
Jc 7 ic . NF-7'^n-S i CS«7 0 lit, AlfciVN* v^/jn Lfcll <o 
fin S i CM 7 0 2 i: . BfciWN%«fliiLfcS2 <?> ^fc&MTjn S i C® 7 0 3 tCVDS 
t J; o T x f ? y t ^ fiK^ $ -t±£io $ <b lc . S 1 C JB 7 0 3 _h Ic , * m&M it &m Mffl 
fiK j%v£ lcJ=oT. n-AlGaNA'777i 7 0 4 , n-G a NI 1 ^> ? ni 7 0 5 
. n-AlGaNIl ?7n*i7 0 6, GalnN/GaN f Ilf #FStti 7 0 7 
» p — A 1 G a N ff 7* n «y ? 18 7 0 8 . p-A 1 G aNl2 7 7 n*i 7 0 9 , p - G 
aNH2n>?nH7 1 O^IIHLfco o^tc. p-G a NI2 n> ? Hi 7 1 0^) 
Affile x N i /A u ft- h ft £ p MS 7 1 1 L . S i C Sflx 7 0 1 <7>ftH[c It . nM 

S7 1 2 to ic L . r ^ - F % f# fc o 

[0103] 

o^'v^T. HI 8 ic ijk -f J: 7 k: x 9"^ t - K 8 0 1 t AfA 8 0 5 llc^iL t 

= ^^tt . A 8 0 5 _Llcff2/£ L t-fy>H02 <r> £mm 8 0 3 ile, x 

-4- >r h >7^itT'tf * o tzo ^<n'sk. &mm s o 3 t mmm ] ) - k s o 6 t -%&m 8 

0 7TiiL, x # ffi fig 8 0 8 T0£Lfc. 
[0104] 

%*7^t-F8 0 lie mff * EP /jn -f S i: . ^ - K lc nfft * s >± A $ tl tz . 3 <?> 

*d*. 07^Ga I nN/GaN v$'l4 JS 7 0 7tcfev^T. ft4%4 0 Oniric 

$ tifc. z^m&7>c<7) 7*>. S i CSK7 0 l^^lSl-MRm^iifcTttt, H 
2 ^^it^^n Si C 1 7 0 3 J:, Si S i C 1 7 0 2 A L . « (?^T 

x Zti'b^ 2mic*iR^ tiS t i: ^le. §S i C Ig^^^i^li-aic J: S^^£*^Lfc. 
[0105] 

m 2 S i C 1 7 0 3 lc fcv^T tt . B fc N ft* 1 0 1 V c m 3 SS^^JS-?^ 

^n^tiTfe^). 4 0 0 nm^7tT-lie^ti§ J:, EI 3 iz ^ i" «fc 7 ft ^ ^ ^ h ^ * Jf o 
ttffiLfc. 3 ^^t^ ii . 121 3 ^ >b HH ^> ^ ft t *) x M* , 5 0 0nm~ 7 5 0 nmT\ 
?fej|a*Jft 6 0 OnmT'fc^ ife^)t)tT'^§ ft*. 6 0 0 nm^®^^#fel^^^ 
itK to # < # ^ T- v^fc . * ft . m2<D^f mm » S i C m 1 0 3 <r> m $ t± . 3 0 M mT- cfc 



[0106] 

— m 1 c^M^/» S i C M 7 0 2 Tils A 1 t N 1 0 18 / c m s gS^lgf 
Ifclfl $ ftX is *) . 4 0 Onm^TtT'lie^tlS^ 0 6 C^t J: H^' 1 ? h * t^of 
Tfcfc ]R ft L . C^^Ttli, 0 6 fc> <b BH <b * t 9 . feJI 4 0 0 n m~ 7 5 0 n mT* 
. f-?ftl**4 6 Onmfffi<?)tMT'J>ofc, it, Il<?)^ft!RlWS i C17 0 
2 (^m$ It. 3 0 MmT-^of;. 
[0107] 

:«2i <D^*fe!fo^*Jl] SiCI 7 0 2 , 7 0 3 tc J; £ -Skit & S ^i" -5 ZHci^T, SS? 
fett tc -t <- ti fi fe^c Jb»# <b tifc. S £-it*> Unit? fl s h'-f>7f5 ^iilS tSi c 
1 7 0 2, 7 0 3 <r>mm^^it^ -t± 3 Z t IZ «fc o THr^T* o /co fifeTt 
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